This paper describes how a large Australian university implemented a new curriculum management tool  UNITS. UNITS is an online repository of unit guides and a curriculum mapping tool. We analyze the advantages of using a university-wide curriculum management tool and the change management processes used to develop the bespoke tool. Staff development in the use of the tool has led to more thoughtful use of learning and teaching activities and better linking of learning outcomes with assessment. To ensure a smooth transition, faculty were supported throughout the process of implementation. Drop-in clinics, video clips, discipline-specific implementation guides as well as a UNITS help page were provided. This paper contributes to the understanding of the challenges in setting up and implementing a large-scale curriculum management tool in a university. Challenges including increased workload, intellectual property concerns, impact on academic freedom and technological issues are discussed.
Introduction
A curriculum is a combination of various relationships including educational strategies, course materials, learning outcomes, assessment tasks, graduate capabilities, educational environment and students' learning style (Harden, 2001; Bath, Smith, Stein, & Swann, 2004; Ornstein & Hunkins, 2004) . Managing a curriculum is not an easy task. One of the tools that can provide assistance to curriculum management is curriculum mapping. Curriculum mapping is an effective instrument for improving teaching and learning (Jacobs, 2004) : students can identify the learning requirements, whereas staff can have a clearer picture about their overall duties. It also helps the teaching faculty identify alignment, gaps and strengths within a curriculum (Liu, Wrobbel, & Blankson, 2010) . With technological advancement, curriculum management and mapping can nowadays be more dynamic and interactive (Henson, 2010) . Online curriculum management tools have been adopted by universities in different disciplines like medicine, engineering, social sciences, sciences and business (Cottrell, Linger, & Shumway, 2004; von Konsky et al., 2006; Watson et al., 2007) .
In Australia, the application of online curriculum management systems has been in place for a decade (Watson et al., 2007) . For example, in 2001 the Faculty of Medicine of the University of New South Wales developed a web-enabled curriculum management system to manage graduate capabilities, content, learning outcomes and activities, and assessment in their undergraduate programs (Watson et al., 2007) . Michael (2007) also reports on a successful implementation at University of Wollongong of an online curriculum management system to perform and enhance curriculum mapping. While the range of systems used in the management of curricula continues to grow, documentation of these systems remains limited and piecemeal (Lever, Gluga, & Kay, 2011) . More studies on the processes of implementation of online curriculum management tools would be beneficial.
In 2011, a new web-based curriculum management tool (UNITS) was set up by Macquarie University, a large Australian university. UNITS is being used mainly for publishing online unit guides; communicating assessment, learning outcomes and graduate capabilities; and for curriculum mapping purposes. All undergraduate unit guides for Session 2, 2012, were published using the UNITS system. There are many potential benefits of the system, including facilitation of curriculum review, accreditation reporting and better information for students, lecturers and administrators.
The objectives of this paper are to share the experience of how Macquarie University implemented a new curriculum management tool, the supports provided and the challenges faced throughout the whole implementation process. It is believed that this experience can be transferred to other universities that are planning for or in the process of launching an online curriculum management tool. In the following sections, we will first discuss the literature related to curriculum management and technological change in higher education; then we will describe the UNITS system, the implementation phases and the quality assurance steps in detail. Finally, we will investigate the challenges we encountered during the process of implementation.
Literature Review
Assessment is a central feature of teaching and the curriculum (Boud & Associates, 2010) as it drives what students learn (Wood, 2012) . Displaying assessment information in a systematic way with the help of technologies can enrich students' learning experience (Coates, James, & Baldwin, 2005) . It is therefore critical to the success of students' studies that they have access to detailed information about the assessments.
Assessment and University-wide Curriculum Management Tools
Assessment tasks determine what students learn and form part of the students' learning journey in a unit and the whole program (Wood, Thomas, & Rigby, 2011; Wood, 2012) . Assessment can be considered at four levelsclass, unit, program and accreditation. Assessment within each level is linked (Figure 1) , and a shared understanding of the different components within each level helps promote and maintain alignment in assessment. A program (used here as a synonym for a course) is a connected series of units that make up a major, specialisation or degree. Using Macquarie University as an example, there are generally eight units for majors, four units for specialisations and about twenty-four units for undergraduate degrees (Wood, 2012) . Setting assessment tasks at an appropriate level allows students to demonstrate their achievement of the required standards. With the help of a university-wide curriculum management tool, the management of assessment practices can be made more effective for the ultimate benefit of students. Nowadays, new technologies offer tremendous power to assist with the design and potential changes to the curriculum and other essentials in higher education, including assessment, learning outcomes, graduate capabilities and so on (Henson, 2010) . However, despite the extraordinary potential for the use of technology in the field of education, many teachers are still reluctant to embrace technological innovations (Buckenmeyer, 2008) . In the following section, we will discuss the barriers to and conditions promoting technological adoption.
Barriers to Change
Researchers have investigated the barriers to adopting new technologies for decades (Davis, 1989; Rogers, 2000; Venkatesh & Davis, 2000) . One of the central theories in technology adoption research is the Technology Acceptance Model (TAM) (Davis, 1989) . TAM suggests two beliefs  perceived usefulness and perceived ease of use  to explain a user's attitude and intention to use a new system. Indeed, since its inception, TAM has received extensive empirical support through replications (Venkatesh, Morris, Davis, & Davis, 2003) . Perceived usefulness is 'the degree to which a person believes that using a particular system would enhance his or her job performance' (Davis, 1989, p.14) , while perceived ease of use is the 'degree to which a person believes that using a particular system would be free of effort' (Davis, 1989, p. 14) . Perceived usefulness and perceived ease www.ccsenet.org/ass Asian Social Science Vol. 8, No. 14; of use may contribute towards performance, whilst the lack of these positive attitudes can cause frustration and weaken the adoption of technology (Venkatesh & Davis, 2000) . In addition to perceived usefulness and perceived ease of use, researchers have identified further barriers to the adoption of technology in higher education, such as insufficient provision of technological support, financial support and infrastructure; teachers' lack of knowledge; and technophobia (Rogers, 2000; Al-Senaidi, Lin, & Poirot, 2009; Abrahams, 2010) .
Conditions Promoting Change
To facilitate change and system adoption, researchers believe that the availability of system support is critical (Karahanna & Straub, 1999) ; such support includes help desks, online support services, customized support and other facilities (Ralph, 1991) . According to Maney (1999) timely and high-quality system support can contribute significantly to the adoption of a new system, while Vannatta and Fordham (2004) suggest that it is critical that sufficient time must be given to users to learn new technologies. Other studies show that there is a positive relationship between the time invested in learning and the adoption of new technology (Liu, Maddux, & Johnson, 2004) . Finally, the attitude of users towards technology is a reliably strong predictor of technology acceptance and adoption (Craig, 2006) ; therefore encouraging a positive attitude and the perception of usefulness of the system are essential for successful adoption.
Macquarie University  UNITS
In this section, we wish to introduce the system developed at Macquarie University, describe it and show the phases of implementation. We also talk about the support given to staff with regards to the implementation of this new tool.
Description
The UNITS system implemented at Macquarie University is a web-based tool for:
1) creating, reviewing and publishing unit guides;
2) ensuring unit guides are accessible to students and the general public;
3) displaying how units and programs provide opportunities for students to meet the university's graduate capabilities;
4) collecting and displaying unit assessment information; 5) collecting and displaying unit learning outcomes; 6) linking learning outcomes and assessments to the University's graduate capabilities; 7) specifying the interpretation of graduate capabilities and 8) evaluating degree and program coverage of graduate capabilities.
UNITS is composed of several logical components (in rectangles in Figure 2 ) and interacts with several other key systems (in ovals in Figure 2) . A detailed description of the logical components in UNITS is provided in Table 1 . 
UNITS Information System
The overall system. Built as a web-app on a Rails/Apache/Oracle/Linux stack.
Web User Interface (UI)
Main user interface for the application, for authoring and publishing unit guides. Information is edited as Rich Text fragments that will be constructed later into a Unit Guide.
Curriculum Mapping
Component used to author, analyse and manage the curriculum mapping between Graduate Capabilities, Learning Tasks, Assessments Tasks and Learning Outcomes.
Workflow
Module for handling guide review and approvals for publication.
Darwin Information Typing Architecture (DITA) Assembly
Manages the construction of a DITA output from the fragments.
Rendition Module
Responsible for rendering the DITA document into PDF, eText, ePub etc., and for pushing it out to the Web Content Management System (WebCMS), Printery and the Learning Management System (LMS).
UNITS interacts with other services provided by Informatics (the central business that creates information technology services for Macquarie University) such as the HandBook (Macquarie University's official source of information about undergraduate, graduate and postgraduate studies), and with OneID (Macquarie's single login password maintenance system for both students and staff).
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2) All undergraduate unit guides from Session 2, 2012, onwards should be prepared and published using the application.
3) All undergraduate programs can be reported on for coverage of graduate capabilities.
Implementation
UNITS was launched on the 1 st of November, 2011. An announcement about its launch was made through an email sent to all staff of the University. Following this, implementation was executed through a phase approach; the ten phases are described below:
Phase 1: Training the movers Unit guides from previous offerings were entered into the system so that unit convenors can have information about their units prepopulated. The team in charge of prepopulating units was trained in February, and there was at least one person representing each Faculty. This team and the project manager maintained constant communication.
Phase 2: Assigning department managers in each Faculty
A list of department managers of UNITS was sent to the Associate Deans of Learning and Teaching for their review. After being appointed as department managers, they were invited to take part in training.
Phase 3: Training of department managers Three opportunities for training were provided at the start of Semester 1 for department managers. On average two department managers were assigned to each department. Over 60 department managers were assigned, and half of those invited participated in the training.
Phase 4: Holding information sessions and 'road shows'
Two University-wide sessions where held and a University-wide email was sent to invite convenors to learn about the UNITS system. The first information session was held on 20 March, and it was recorded and then made available on the UNITS website. The Associate Deans of Learning and Teaching and the project manager did 'road shows' where they visited departmental meetings to introduce unit convenors to UNITS. Departments from all Faculties were able to invite the project manager to come and present the system to them.
Phase 5: Quick guides and screen capture videos made available Self-help was made available through the UNITS help page.
Phase 6: Ensuring that unit convenors were assigned to units Two months before the start of semester three out of four departments had more than 70% of the unit convenors assigned to a unit. This was significant, because convenors would only be able to edit the unit guides that were assigned specifically to them. At the start of the semester, three out of four Faculties had assigned more than 90% of the units to a convenor.
Phase 7: Integration of UNITS into the Learning Management System (LMS)
To reduce duplication of work, convenors could create an automatic link from their LMS to their unit guide in UNITS.
Phase 8: Workshop on writing unit guides
This workshop was delivered to University academics to provide them with guidelines and strategies for writing effective unit guides. The workshop concentrated as well on aligning assessments, principles of assessment task design and assessment policies.
Phase 9: Drop-in clinics Five weeks before the semester started, one-on-one support was provided to convenors who came to the drop-in clinics; these were offered from 9am to 5pm from Monday to Friday.
Phase 10: Announcing the service to students On the day the semester started, an email message was sent to all undergraduate students informing them that they could now access their unit guides in UNITS. Announcements also went out on Twitter and Facebook.
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Support and Guidelines for Staff
Researchers like Ralph (1991) argue that, to facilitate technological adoption, system supports like a help desk, online support services, and customized support are critical. During the implementation process at Macquarie University, relevant training, information sessions, road shows, quick guides and video clips had been given to the staff to familiarize themselves with the system. In addition to system support, guidelines were given to the staff for preparing the contents of different sections of their online unit guides and pedagogical information, -such as how to develop assessment tasks and align them with learning outcomes and graduate capabilities. It is mentioned in the previous section that assessment is critical in the student's learning process. The Faculty of Business and Economics at Macquarie University published a booklet, How to Align Assessment: Learning through a Program Approach (Wood, 2012) , to provide information to support the development and implementation of assessment. Descriptions of ten types of assessment are presented in the booklet. These assessments have been designed to measure the achievement of learning outcomes to a standard. In addition, the University's Learning and Teaching Centre has developed resources on how to develop learning outcomes and how to address graduate capabilities in units.
Curriculum mapping is one of the most critical features of UNITS. Mapping involves identifying where graduate capabilities are actively taught and assessed in a unit and it incorporates learning outcomes and assessment tasks.
Leaflets showing examples of learning outcomes in relation to graduate capabilities were provided to staff. In addition, personal assistance on how to do the curriculum mapping was offered to staff, so that they would be less likely to perceive the system as being too difficult to use.
Discussion
To make sure the unit guides provide concise and consistent public information, steps were taken to assure their quality. They are governed by the Unit Guide Policy of Macquarie University, and their content will be reviewed periodically.
Quality Assurance
Before submitting a unit guide for approval, staff were advised to review their unit guides with a colleague familiar with the discipline area. In addition, departments set up committees to oversee the unit guide publication process and to provide personal support when needed. The Learning and Teaching Department of each Faculty provided advice and assistance to the Heads of Department regarding the development, approval and review of unit guides. Online unit guides were revised and approved by Heads of Department through the UNITS system. To ensure that students were consistently kept informed, if a published unit guide needed to be amended, then staff were required to provide a description of the changes. The description would be displayed to students in the new version of the unit guide, to enable them to quickly identify any changes that they needed to be aware of.
UNITS can also help with facilitating and preparing for the accreditation process for programs. The capacity for curriculum mapping in the UNITS system is particularly suitable for degree and curriculum improvement, and the curriculum mapping report generated by the system provides a way to see the coverage of all the University's graduate capabilities in a degree, major or program of study. Mapping of assessment tasks in relation to learning outcomes and graduate capabilities ensures that the University delivers quality programs that meet external standards such as the Australian Qualifications Framework or the requirements of professional associations.
Challenges
Implementation of changes is never easy, and various factors may influence the adoption of a new system. Four key issues that affect the adoption of UNITS were identified: increased workload, intellectual property concerns, impact on academic freedom and technological issues.
Increased Workload
In 2012, Macquarie University changed several of their learning management tools including migrating to systems like iLearn (learning management system), Echo360 (lecture recording system) and iTeach (online enrolment system). Staff were not all willing to adopt these new systems, because some considered that the change might significantly increase their workload, and/or they were concerned about the additional time required for dealing with the new systems. To reduce the workload for staff in dealing with UNITS, unit guides from previous offerings were entered into the system so that unit convenors could have relevant information about their units prepopulated.
In addition, it is essential that the usefulness of using a new system is emphasized because this factor has a strong, direct impact on the intention of adopters to use the technology (Dwivedi, Lal, & Williams, 2009 Vol. 8, No. 14; highlighted to staff that once the system had been set up for the first time, it will take only minimal effort to edit the online unit outlines in the future because there is a 'clone' function in the system that allows them to import and export (clone) one unit guide to another.
Intellectual Property Concerns
Some staff were reluctant to use the new UNITS system due to concerns about copyright and intellectual property rights for course materials in the online unit guides: they felt uneasy with the increased visibility and accountability of an online environment. Twigg (2000) has also discussed issues relevant to the ownership of online materials relating to courses; however, it is stated clearly in Macquarie's unit guide policy that they all remain the property of the University. Guidelines for the UNITS system included a reminder to staff not to put materials on UNITS that have copyright licensing and intellectual property restrictions. Detailed assessment questions and activities were password protected and made available only to those who had authorised access (that is, enrolled students and University staff).
Impact on Academic Freedom
UNITS can assist in the curriculum management of the programs and degrees offered at the University. However, some staff were worried that the implementation of a unified system could restrict academic freedom. That is, they said they would not have as much room to manoeuvre with the unit guides, and could not actively and flexibly develop unit guides that were tailor-made for their students. There is some truth in this, however, surveys of students show that they want consistency and predictability in their learning (Mackey & Ho, 2008) .The UNITS system forces a consistent approach while still allowing some freedom with the design of assessment and learning and teaching activities.
Technological Issues
Technology-related errors made some staff less accommodating with regards to the new system. For instance, some staff received an error message when they logged in. Other staff would like to have some amendments of the user interface because they considered that the interface was not very user friendly. As well, some users suggested that new system features should be introduced, such as the ability to select different font styles. A lot of feedback has been received during the whole process and it is expected that staff will have a better experience with UNITS in the next semester after improvements have been made.
Conclusion
This paper describes how Macquarie University developed and implemented a new curriculum management tool  UNITS. This system will assist in the development, implementation and evaluation of the curriculum at a university level in a convenient and timely manner. It will also assist students to manage their learning and workload with greater ease. Guidelines and assistance were given to staff to make sure the implementation process was smooth, and quality assurance measures were implemented during the whole process. Understanding of the challenges that influence the adoption of the new system is essential for improvement in the long term. It is believed that the experience of the adoption of a university-wide curriculum management tool in Macquarie University can be transferred to other universities that are planning or implementing an online curriculum management tool.
